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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). tn no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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DETAILED ACTION 

1. Claims 1-23 are presented for examination. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-3, 9, 13-14, 17, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mori (6,606,683) in view of Herbert (6,151,641). 

As to claim 1, Mori teaches a data array system for providing a host computer 
device having a host bus redundant access to a data storage device (100) (at least Fig. 1 
and Fig. 7), comprising: an active controller (Control Apparatus #1) linked to the data 
storage device (100), the active controller including a messaging mechanism for 
transmitting the messages and data over a host bus (from a host device); and a standby 
controller (Control Apparatus #2) linked to the data storage device, the standby controller 
including message and data buffers for storing the messages and data (Fig. 1 and col. 6, 
lines 1-50). However, Mori does not explicitly disclose the active controller and the 
standby controller linked to the host bus whereby the host bus functions as an inter- 
controller-link. Herbert teaches redundant controllers that attach directly to the host 
system's main PCI bus (col. 4, lines 32-40). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to include the active controller 
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and the standby controllers both linked directly to the host PCI bus as taught by Herbert 
in the system of Mori to minimize the number of buses for connecting devices and thus 
reduce the system cost, also PCI bus provides high speed and plug and play advantages. 

As to claim 2, Herbert further teaches the host bus is a peripheral component 
interconnect (PCI) bus (col. 4, lines 32-40). 

As to claim 3, Herbert further teaches the active and the standby controllers are 
PCI-compliant devices (col 4, lines 32-40). 

As to claim 9, Mori teaches a method for providing communications between an 
active controller (Control Apparatus #1) and a standby controller (Control Apparatus #2) 
configured for redundant communications between a host (host device) and a storage 
device (100), comprising: at the active controller, building a message; with the active 
controller, transferring the message to the standby controller; with the active controller, 
writing to a command/reply queue at the standby controller (at least a command in Fig. 
9); with the standby controller, checking the command/reply queue for a next message; 
and upon detecting the next message, processing with the standby controller the 
transferred message (Fig. 1, Fig. 7, and col. 6, lines 1-50). However, Mori does not 
explicitly disclose the active controller and the standby controller linked to the host bus 
whereby the host bus functions as an inter-controller-link. Herbert teaches redundant 

controllers-that-attach 4ireetly-to-the-host-syst 

would have been obvious to one of ordinary skill in the art at the time the invention was 
made to include the active controller and the standby controllers both linked directly to 
the host PCI bus as taught by Herbert in the system of Mori to minimize the number of 
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buses for connecting devices and thus reduce the system cost, also PCI bus provides high 
speed and plug and play advantages. 

As to claim 13, Mori further teaches after the processing, with the standby 
controller writing to a reply queue at the active controller to indicate the processing is 
complete (a write instruction completion report is sent to the host device) (col. 6, lines 
43-50). 

As to claim 14, Mori teaches a data storage system with redundant data storage, 
comprising: a host processor (host device); an active controller (Control Apparatus #1) 
controlling access by the host processor to data storage devices (100); a standby 
controller (Control Apparatus #2) controlling access by the host processor to the data 
storage devices; wherein the active and standby controllers include redundancy 
messaging mechanisms (Fig. 1, Fig. 7, and col. 6,lines 1-50). However, Mori does not 
explicitly disclose a host bus communicatively linking the host processor, the active 
controller, and the standby controller, to assert and sample signals on the host bus to 
provide inter-controller communications over the host bus. Herbert teaches redundant 
controllers that attach directly to the host system's main PCI bus (col. 4, lines 32-40). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to include the active controller and the standby controllers both linked directly to 

thehost-PCI-bus-as-taught-by-Herbert-in-the-system-of-Morrto-minimizethenumberof — 

buses for connecting devices and thus reduce the system cost, also PCI bus provides high 
speed and plug and play advantages. 



Application/Control Number: 10/034,138 Page 5 

Art Unit: 2112 

As to claim 17, Mori further teaches the standby controller includes a data buffer 
(cache memory 11') and wherein the active redundancy messaging mechanism transfers 
data corresponding to the message over the host bus to the data buffer (col. 7, lines 19- 
50). 

As to claim 20, Herbert further teaches the host bus is a peripheral component 
interconnect (PCI) bus and the active and standby controllers are PCI-compliant devices, 
(col. 4, lines 32-40). 

3. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mori (6,606,683) 
in view of Herbert (6,151,641) in view of Osman et al. (5,659,718) (hereinafter Osman). 

As to claim 4, the argument above for claim 1 applies. Mori further teaches the 
standby controller includes a queue (cache memory 1 1 ') for storing information from the 
active controller over the host bus to provide processing information for the transmitted 
messages and data (col. 7, lines 19-62). However, Mori and Herbert not explicitly 
disclose the information includes a signal identifier. Osman teaches a signal identifier (at 
least start field 701 and end field 705 to indicate the start and the end of the frames and 
bursts) (col. 12, lines 3 1-53). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to include the signal identifier as taught by Osman 

in-the-system-of-Mori-and-Herbertso that-the-destination-device"will-betterprocess"and 

reconstruct the information properly. 
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4. Claims 5-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mori 
(6,606,683) in view of Herbert (6,151,641) and Osman et al. (5,659,718) (hereinafter Osman), 
and further in view of Burkhardt, Jr. et al. (5,142,683) (hereinafter Burkhardt). 

As to claim 5, the argument above for claim 4 applies. However, Mori, Herbert, 
and Osman do not explicitly disclose processing the signal identifier in response to an 
interrupt from the active controller. Burkhardt teaches processing the message by the 
destination device (processor 22) in response to an interrupt from the source device 
(processor 29) after the message is copied into a buffer (Fig. 6, abstract, and col. 12, lines 
34-55). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include the interrupt as taught by Burkhardt in the system of Mori, 
Herbert, and Osman to notify the destination device of the existence of the message. 

As to claim 6, Osman further teaches the signal identifier indicates the stored 
messages and data as a message-only transfer, a message-with-partial data transfer, or a 
message-with-data transfer (single frame or a burst). 

As to claim 7, Mori further teaches the standby messaging mechanism moves data 
in the data buffer to memory as part of the processing of the stored messages and data 
(col. 12, lines 37-54). 

As to claim 8, Mori further teaches the active controller includes a reply queue 

and the standby-messaging mechanism replies to the transmitted messages and data-by 

writing a reply message to the reply queue indicating messaging can be transmitted by the 
active controller (a write instruction completion report is sent to the host device) (col. 6, 
lines 43-50). 
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5. Claims 10-11 and 1-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mori (6,606,683) in view of Herbert (6,151,641), and further in view of Burkhardt, Jr. et al. 
(5,142,683) (hereinafter Burkhardt). 

As to claim 10, the argument above for claim 9 applies. However, Mori and 
Herbert do not explicitly disclose driving an interrupt with the active controller to 
standby controller and wherein the checking is performed in response to the standby 
controller sampling the interrupt. Burkhardt teaches processing the message by the 
destination device (processor 22) in response to an interrupt from the source device 
(processor 29) after the message is copied into a buffer (Fig. 6, abstract, and col. 12, lines 
34-55). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include the interrupt as taught by Burkhardt in the system of Mori 
and Herbert to notify the destination device of the existence of the message. 

As to claim 11, Mori further teaches transferring data with the message, and 
wherein the transferred message indicates a presence or absence of the data (at least Fig. 
9). 

As to claims 18-19, the argument above for claim 17 applies. Mori further 
teaches the standby redundancy messaging mechanism transfers the data from the data 

buffer-to-another-memory-devk^ 

lines 37-54). However, Mori and Herbert do not explicitly disclose transmitting a signal 
to the active controller upon completion of the transfer of the data out of the data buffer 
and transmitting an interrupt to the active controller. Burkhardt teaches transmitting a 



Application/Control Number: 1 0/034, 138 Page 8 

Art Unit: 2112 

signal (response available) to the source device (processor 29) upon completion of the 
transfer of the data out of the data buffer and transmitting an interrupt to the source 
device (col. 14, lines 57-68). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to provide completion notification and interrupt to 
the source device as taught by Burkhardt in the system of Mori and Herbert to 
notify/update the source device of the processing status. 

6. Claims 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mori (6,606,683) 
in view of Herbert (6,151,641) and Burkhardt, Jr. et al. (5,142,683) (hereinafter Burkhardt), and 
further in view of Osman et al. (5,659,718) (hereinafter Osman). 

As to claim 12, the argument above for claim 1 1 applies. Mori, Herbert, and 
Burkhardt not explicitly disclose the message defines the data as all or partial and 
wherein the standby controller stores the data based on the all or partial data definition. 
Osman teaches message including information which defines the data as all or partial (a 
frame or a burst) (col. 12, lines 31-53). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to include information which defines 
the data as all or partial as taught by Osman in the system of Mori, Herbert, and 
Burkhardt so that the destination device will better process and reconstruct the 
informationproperly; 
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7. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mori (6,606,683) 
in view of Herbert (6,151,641), and further in view of Hayashi et al (6,1 15,803) (hereinafter 
Hayashi). 

As to claim 15, the argument above for claim 14 applies. However, Mori further 
teaches the standby controller includes a message buffer for storing messages (cache 
memory 1 1 ') wherein the active redundancy mechanism transfers messages to the 
message buffer of the standby controller (Fig. 1, Fig. 7, and col. 6, lines 43-50). 
However, Mori and Herbert not explicitly disclose the standby controller includes a 
command/reply queue for registering receipt of new messages, and wherein the active 
redundancy mechanism writes to the command/reply queue to indicate the transmittal of 
the messages. Hayashi teaches command/reply queue for registering the messages (at 
least col. 6, lines 14-34). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to include command/reply queue as taught by Hayashi in 
the system of Mori and Herbert to keep track of the command processing. 

8. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mori (6,606,683) 
in view of Herbert (6,151,641) and Hayashi et al. (6,1 15,803) (hereinafter Hayashi), and further 
in view of Burkhardt, Jr. et al. (5,142,683) (hereinafter Burkhardt). 

As-to-claim46 r the-argument-above-for-claim-l-5-applies7- However,-Mori; 

Herbert, and Hayashi not explicitly disclose the active redundancy mechanism asserts an 
interrupt to the standby controller over the host bus and the standby redundancy 
mechanism responds to the interrupt by checking the command/reply queue. Burkhardt 
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teaches asserting an interrupt to the destination device (processor 22) for checking its 
command queue (126) (Fig. 6, abstract, and col 12, lines 34-55). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to include 
the interrupt as taught by Burkhardt in the system of Mori, Herbert, and Hayashi to notify 
the destination device of the existence of the message. 

9. Claims 21-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mori 

(6,606,683) in view of Herbert (6,151,641), and further in view of Iswandhi et al. (5,675,807) 

(hereinafter Iswandhi). 

As to claim 21 Mori teaches a method for providing inter-controller 
communications between an active controller (Control Apparatus #1) and a standby 
controller (Control Apparatus #2) configured for redundant communications between a 
host (host device) and a storage device (100) (Fig. 1, Fig. 7, and col. 6, lines 1-50). 
However, Mori does not explicitly disclose the active controller and the standby 
controller linked to a host bus. Herbert teaches redundant controllers that attach directly 
to the host system's main PCI bus (col. 4, lines 32-40). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to include the active 
controller and the standby controllers both linked directly to the host PCI bus as taught by 

Herbert-in4he-system-of-Mori4o^ 

and thus reduce the system cost, also PCI bus provides high speed and plug and play 
advantages. However, Mori and Herbert do not explicitly disclose specifying a range of 
memory in the standby controller as an interrupt range; writing data to the interrupt range 
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of the standby controller by the active controller; and driving a local interrupt at the 
standby controller. Iswandhi teaches specifying a range of memory in the destination 
device as an interrupt range; writing data (packetized message) to the interrupt range of 
the destination device by the source device; and driving a local interrupt at the standby 
controller (storage of the interrupt data will initiate an internal interrupt to notify the 
destination device) (at least abstract and col. 6 line 61 to col. 7 line 16). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
implement the interrupt message delivery as taught by Iswandhi in the system of Mori 
and Herbert to notify the destination of an event wherein the system can minimize the 
requirement of additional interrupt lines. 

As to claim 22, Iswandhi further teaches the interrupt driving is performed with a 
memory controller (BTE 88) in the standby controller (destination CPU) (Fig. 5 and col. 
16, lines 37-51). 

As to claim 23, Mori further teaches writing to a reply queue at the active 
controller by the standby controller (a write instruction completion report is sent to the 
host device) (col. 6, lines 43-50). 



Response to Arguments 

-10: ApplicantVargumentsTiled^^ 

persuasive: 

With respect to Applicant's argument on page 12 of the Remarks that "Herbert 
does not teach or suggest active and standby controllers linked to a host bus which 
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functions as an inter-controller-link", it is noted that Mori already taught active and 
standby controllers. However, Mori does not explicitly disclose a host bus which 
functions as an inter-controller-link to which the active and standby controllers linked. 
Therefore, Herbert reference was brought in to show a host bus which functions as inter- 
controller-link. 

Applicant further stated that "the Office fails to provide any evidence that such a 
system would be less costly" (page 13 of the Remarks), note that Mori does not explicitly 
disclose the how the active and standby controllers linked to the host bus, therefore they 
could directly linked to the host bus or indirectly linked to host bus which can be through 
several buses before it reaches the host bus. Herbert teaches RAID controllers that attach 
directly to the host bus (col. 4, lines 32-40), therefore reducing the number of buses for 
connecting devices and thus reduce the system cost. The second advantage is the host 
PCI bus provides high speed and plug and play features. 

With respect to Applicant's argument on pages 14-15 of the Remarks that "The 
art of record contains no evidence that such a combined system would allow the host bus 
to act as the inter-controller-link", it is noted that Herbert teaches host bus (PCI) which 
acts as the inter-controller-link between controllers. Applicant has not addressed in the 
claims how the inter-controller-link host bus works or how it is different from the PCI 
host-bus in-Herbert. 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Trisha U. Vu whose telephone number is 703-305-5959. The 
examiner can normally be reached on Mon-Thur and alternate Fri from 7:00am to 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Rinehart can be reached on 703-305-4815. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Trisha U. Vu 
Examiner 
Art Unit 21 12 
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PRIMARY EXAMINER 



